CHUONG 2:
LIEN KET HOA HOC &
CAU TAO PHAN TU



1. Nhirng khai niém co ban vé lién két hoa hoc
2. Lién két cdng hoa tri

3. Lién két hydro

4. Lién két Van Der Vaal



1.1 Ban chat cua lién ket

> Cac loai lién két hod hoc déu cung c6 ban chat dién,

do twong tac cua hat nhan nguyén tr va electron

» Chi c6 cac electron hoa tri (electron I&p ngoai cung

tham gia vao lién két héa hoc)



1.2. D6 dai lién két

la khoang cach gitra hai hat nhan nguyén t lién két véi nhau.

o

276 pm 205 pm

Vidu Lién két: H-F H-Cl H-Br H-|
d (A% 0,92 1,28 1,42 1,62



1.3. Goc hoa tri

La goc tao thanh béi 2 doan thang ndi hat nhan nguyén tir
trung tdm v&i 2 hat nhan nguyén t lién két.
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1.4. Bac lién ket

Bac lién két 1a s lién két tao thanh gitra 2 nguyén tr

twong tac trwe tiép voi nhau

Etan H C—CH, bll
Eten H.C — CH, bl
Etin HC = CH bll
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1.5. Nang lwong lién két

Nang lwong can tiéu ton dé pha hay lién két c6 trong 1 mol

phan t & trang thai khi

E,y =431 kj/mol

CH,(k) L5 Ck)+ 4H(k) DE= ﬁ Q

> Nang lwong lién két cang I&n > lién két cang bén



» Nang lwong lién két phu thudc vao dd dai lién

két, bac lién két.

H—O0—0—H O0=0  :N=N:
Bond length: 148 pm 121 pm 110 pm

Bond strength: 213 k] /mol 498 k] /mol 945 kJ /mol



Lién két cdng hoa tri theo Lewis (1916)

HF:  H:F: H-F :
H,O: H:Q:H H—Q—H
NH,: H:N:H H—f\ll'—H

H H
H |
CH,,  H:C:H H-C-H

H |
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LIEN KET CONG HOA TRI THEO CO HOC
LUONG TU

PHUONG PHAP LIEN KET HOA TRI
(VB)

PHUONG PHAP ORBITAL PHAN TU
(MO)




Thuyét lién két hoa tri

(Valence bond-VB)

Nang lwg
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Lién két cong hoa tri hinh thanh do sw xen phi cua hai
orbital, trong do co 2 electron co spin trai dau

Lién két cong héa tri cang bén khi dé che phd cua céac
orbital nguyén t&r cang Ion




Cac kiéu xen phu

“ Xen phu truc lién nhan c—)

Lién két sigma o
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< Xen pha héng (bén) ), | Li@N k&t pi 1

Q
;
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Thuyét lai héa cac orbital nguyén tir

> Trwdc khi tham gia lién két, cac orbital s, p, d t6 hop lai
v&i nhau dé tao ra cac orbital lai hoa.

> C6 bao nhiéu AO tham gia lai hoa thi c6 bay nhiéu AO
lai héa tao thanh.

» Cac orbital lai héa c6 nang lwong, hinh dang, kich thwéc
gidng nhau va bd tri ddi xtrng trong khéng gian.

» Cac kiéu lai hoa sp3, sp?, sp, sp3d, sp3d?



Lai hoa sp

Formation of sp Hybrid Orbitals

{ One s orbital and one p orbital combine to form two sp orbitals. ]

y Y

“ Hybridization . :f E i ‘;
X + X > > .
Z “ -
-y
sp hybrid orbitals

s orbital px orbital sp hybrid orbitals |, (shown together) }
(shown separately)

'-b,"l

orbitals

{ Unhybridized atomic ]
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Lai hoa sp?

Formation of sp? Hybrid Orbitals

5 orbital

[ One s orbital and twe p orbitals combine to form three sp? orbitals. ]

Py orbital py orbital

Unhybridized atomic
errbitals

Hybridization _ * L

-

-

|

{(shown together)

sp” hybrid orbitals ]

sp® hybrid orbitals
{shown separately)




Lai hoa sp?

Formation of sp® Hybrid Orbitals

[One s orbital and three p orbitals combine to form four sp? orbitals. J

z z
F 5 j’:y
X x
s orbital P orbital
Hybridization
+
z sp” hybrid orbitals
(shown together)
x x
P, orbital P~ orbital

Unhybridized
atomic orbitals

sp® hybrid orbitals
(shown separately)
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Ideal tetrahedral
geometry

k-la

|

Actual molecular
geometry

J
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Thuyét day nhau giira cac cap electron hoa tri
(VSEPR)
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NH.,

O\ Lone pair
107°
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Lone pair

Lone pair
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Dw doan trang thai lai hoa

SO DiEN TU TRANG THAI
(T.) LAI HOA

4 Sp
6 Sp?
8 sp3
10 sp3d

12 sp3d-?
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Tinh T,

Xét cac hop chat: ML, ML ML,

M: nguyén ti trung tam.
L: cac nguyén tr bién (ligand)

Sé e hoa tri
cia M

M@i ligand
dong gop 1 e

(tr O va S)
J

Cong y(e):
néu la anion

Trr x(e): néu
la cation
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Vi du

NO,

NH;
NH;
NO;

CO>

PHAN TU/ION | NGUYEN TU T, TRANG THAI
TRUNG TAM LAI HOA
CO, C
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“* Vidu 1: Chon cau tra |&i dung:
trong phan t&r NH, kiéu lai héa cua N
va dang hinh hoc cua phan to NH; la:

A. sp?3, thap tam giac
B. sp?, tam giac phang
C. sp?, goc

D. sp, thang hang.



 Vidu 2: Day co goc hoa tri OSO
giam dan:

A. SO, > S0, > S0,% > S0O,*

B. SO;> S0, >S0,% > S0,;*

C. SO, > S0, >S0,%>>S0,~

D. SO,;> > S0O,% > SO, > SO,



Do phan cwc cua phan tw

‘Momen lvdng cuc ‘
w—)

Polar bond

[ No net dipole moment ]

Nonpolar
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“* Vi du 4: Phan tr cé momen luwdng
cwc J = 0:

A. BeCl,, CO,, SO,
B. CO,, SO,, SO,
C. BeCl,, NH,, SO,
D. CO,, NH,, SO,



La lién két dwoc hinh thanh b&i nguyén tie H linh déng (H
lién két v&i 1 nguyén tir ¢c6 d6 am dién I&n) véi 1 nguyén twr
co do6 am dién Ion khac.

Xo-—H*...Y

X, Y la cac nguyén tr c6 dé am dién I&n (F, O, Cl, N)



PHAN LOAI

< Lién két hydro lién phan to




< Lién két hydro ndi phan to

|A\/

N

andehit salyxilic




Anh hwdng cla lién két Hydro

> Lién két Hydro lién phéan tr Ia}m tang nhiét do sai,
nhiét do néong chay cua hop chat

o C,H:OH co tg, t,. cao hon CH;OCHj,
o CH;COOHco t, t,.cao hon HCOOCH,
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> Lién két Hydro lien phan tir voi dung méi lam tang
do tan cua hop chat trong dung méi dé.

o C,H;OH tan trong H,O t6t hon trong CH,OCH,



4. LIEN KET VAN DER WALLS

< La lién két dwoc hinh thanh gitra cac phan t& trung hoa

s Co tinh khéng dinh hwéng, khong bao hoa, khéng chon
loc
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PHAN LOAI

» Twong tac dinh hwdng

91610
91610
OO0

Tuong tac dinh hudng



% Twong tac cam ng

O O

|
R

Tudng tac cam dng



< Twong tac khuéch tan

O O

l
D

Tuong tac khuéch tan



TINH CHAT

< Lwc dinh hwéng > Lwe cdm &ng > Lwe khuéch tan

< Lwec VDW cang I&n khi kich thwée (khoi lwong) cang
lon
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“ Vi du : Trong cac khi CO,, SQZ,
NH, , He thi khi khd hoa Iong nhat |a:

a. CO,
b. SO,
c. NH,4
d. He



